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NUCLEOTIDE AND PREDICTED TRANSLATION PRODUCT 
FOR HUMAN HEPATOMA DERIVED GROWTH FACTOR-LIKE PROTEIN (HDGF-2) 

1 GAATTCGTGCTCTTAGGGTGGTTGGGTGGTMGATGGCGGCTGTGAGTCTGCGGCTCGGC 

MAAVSLRLG 
61 GACTTGGTGTGGGGGAAACTCGGCCGATATCCTCCTTGGCCAGGAAAGATTGTTAATCCA 
DLVWGKLGRYPPWPGKIVNP 
1 2 1 CCAAAGGACTTGAAGAAACCTCGCGGAAAGAAATGCTTCTTTGTGAAATTTTTTGGAACA 

PKDL KKPRGKKCFFVKFFGT 
1 8 1 GAAGATCATGCCTGGATCAAAGTGGAACAGCTGAAGCCATATCATGCTCATAAAGAGGAA 
EDHAWIKVEQLKPYHAHKEE 

2 4 1 ATGATAAAAATTAACAAGGGTAAACGATTCCAGCAAGCGGTAGATGCTGTCGAAGAGTTC 

MIKINKGKRFQQAVDAVEEF 

3 0 1 CTCAGGAGAGCCAAAGGGAAAGACCAGACGTCATCCCACAATTCTTCTGATGACAAGAAT 

LRRAKGKDQTSSHNSSDDKN 

3 6 1 CGACGTAATTCCAGTGAGGAGAGAAGTAGGCCAAACTCAGGTGATGAGAAGCGCAAACTT 

RRNSSEER-SRPNSGDEKRKL 

4 2 1 AGCCTGTCTGAAGGGAAGGTGAAGAAGAACATGGGAGAAGGAAAGAAGAGGGTGTCTTCA 

SLSEGKVKKNMGEGKKRVSS 
4 8 1 GGCTCTTCAGAGAGAGGCTCCAAATCCCCTCTGAAAAGAGCCCAAGAGCAAAGTCCCCGG 

GSSERGSKS PLKRA-QEQSPR 
541 AAGCGGGGTCGGCCCCCAAAGGATGAGAAGGATCTCACCATCCCGGAGTCTAGTACCGTG 

KRGRPPKDE K^D LTIPESSTV 
6 0 1 AAGGGGATGATGGCCGGACCGATGGCCGCGTTTAAATGGCAGCCAACCGCAAGCGAGCCT 

KGMMAG PMAA F KW Q PTAS E P 

6 6 1 GTTAAAGATGCAGATCCTCATTTCCATCATTTCCTGCTAAGCCAAACAGAGAAGCCAGCT 

VKDADPHFHHFLL.SQTEKPA 

7 2 1 GTCTGTTACCAGGCAATCACGAAGAAGTTGAAAATATGTGAAGACCTCCTTCTTCCTAGG . 

VCYQAITKKLKICEDLLLPR 

7 8 1 TGAAGTGGGCAATGCAGCCAAGATGATGCTGATCGTGAACATGGTCCAAGGGAGCTTCAT 

8 4 1 GGCCACTATTGCCGAGGGGCTGACCCTGGCCCAGGTGACAGGCCAGTCCCAGCAGACACT 

9 0 1 CTTGGACATCCTCAATCAGGGACAGTTGGCCAGCATCTTCCTGGACCAGAAGTGCCAAAA 
9 6 1 TATCCTGCAAGGAAACTTTAAGCCTGATTTCTACCTGAAATACATTCAGAAGGATCTCCG 

1021 CTTAGCCATTGCGCTGGGTGATGCGGTCAACCATCCGACTCCCATGGCAGCTGCAGCAAA 
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1081 TGAGGTGTACAAAAGAGCCAAGGCGCTGGACCAGTCTGACAACGATATGTCCGCCGTGTA 

1141 CCGAGCCTACATACACTAAGCTGTCGACACCCCGCCCTCACCCCTCCAATCCCCCCTCTG 

1201 ACCCCCTCTTCCTCACATGGGGTCGGGGGCCTGGGAGTTCATTCTGGTACCAGCCCACCT 

1261 ATCTCCATTTCCTTTTATACAGACTTTGAGACTTGCCATCAGCACAGCACACAGCAGCAC 

1321 CCTTCCCCTGAGGTCGGTGGGGAGGGGACAAGTGTCAGCAGGATTGGCGTGTGGGAAAGC 

1381 TCTTGAGCTGGGCACTGGCCCCCCGGACGAGGTGGYTGTGTGTTCACACACACACACACA 

1441 CACACACACACACACACACACACAGGCTCTCGCCCCAGGATAGAAGCTGCCCAGAAACTG 

1501 CTGCCTGGCTTTTTTTCTTCCGAGCTTGTCTTATCTCAAACCCCTTCCAGTCAAGGAACT 

1561 AGAATCAGCAACGAGAGTTGGAAGCCTTCCCACAGCTTCCCCCAGAGCGAAGAGGCTGTA 

1621 GTCATGTCCCCATCCCCCACTGGATTCCCTACMGGAGAGGCCTTGGGCCCAGATGAGCC 

1681 AGTACAGACTCCAGACAGAGGGGCCCTTGGGGCCCTCCAACCTCAGGTGATGAGCTGAGA 

1741 AAGATGTTCACGTCTAAGCGTCCAGTGTGCACCCAGCGCTCCATAGACGCCTTTGTGAAC 

1801 TGAAAAGAGACTGGCAGAGTCCCGAGAAGATGGGGCCCTGGCTTTCCAGGGAGTGCAGCA 

1861 AGCAGCCGGCCTGCAGGTGAGCATGGAGGCCCGGCCCTCACCGCCTCGAAGCCATGCCCC 

1921 AGATGCCACTGCCACAGCGGGCGCTCGCTCCTCCCTAGGCTGTTTTAGTATTTGGATTTG 

1981 CATTCCATCCCTTGGGAGGGAGTCCTCAGGGCCACTAGTGATGAGCCMGAGGAGTGGGG 

2041 GTTGGGGGCGCTCCTTTCTGTTTCCGTTAGGCCACAGACTCTTCACCTGGCTCTGACTTA 

2101 CCTCGGTCCCCTCCCAGTGGTCCCACCTTCTCCACCCTGCCCTGCCAAGTCCCCTGCATG 

2161 CCCACCGCTCTCCATCCTCCCTCCTCTCCCTCTTCCTCCCGTGGAGACAGTATTTCTTTC 

2221 TGTCTGTCCCTTTGGCCCAGACCCAGCCTGACCAACGATGAGCATTTCTTAGGCTCAGCT 

2281 CTTGATACGGAAACGAGTGTCTTCACTCCAGCCAGCATCATGGTCTTCGGTGCTTCCCGG 

2341 GCCCGGGGTCTGTCGGGAGGGAAGAGAACTGGGCCTGACCTACCTGAACTGACTGGCCCT 

2401 CCGAGGTGGGTCTGGGACATCCTAGAGGCCCTACATTTGTCCTTGGATAGGGGACCGGGG 

2461 GGGGCTTGGAATGTTSCAAAAAAAAAAGTTACCCAAGGGATGTCAGTTTTTTATCCCTCT 

2521 GCATGGGTTGGATTTTCCAAAATCATAATTTGCAGAAGGAAGGCCAGCATTTACGATGCA 

2581 ATATGTAATTATATATAGGGTGGCCACACTAGGGCGGGGTCCTTCCCCCCTCACAGCTTT 

2641 GGCCCCTTTCAGAGATTAGAAACTGGGTTAGAGGATTGCAGAAGACGAGTGGGGGGAGGG 

2701 CAGGGAAGATGCCTGTCGGGTTTTTAGCACAGTTCATTTCACTGGGATTTTGAAGCATTT 

2761 CTGTCTGAACACAAAGCCTGTTCTAGTCCTGGCGGAACACACTGGGGGTGGGGGCGGGGG 

2821 AAGATGCGGTAATGAAACCGGTTAGTCAATTTTGTCTTAATATTGTTGACAATTCTGTAA 

2881 AGTTCCTTTTTATGAATATTTCTGTTTAAGCTATTTCACCTTTCTTTTGAAATCCTTCCC 

2941 TTTTMGGAGAAAATGTGACACTTTGTGAAAAAGCTTGTAAGAAAGCCCCTCCCTTTTTT 

3001 CTTTAAACCTTTAAATGACAAATCTAGGTAATTAAGGTTGTGAATTTTTATTTTTGCTTT 

3061 GTTTTTAATGAACATTTGTCTTTCAGAATAGGATTGTGTGATAATGTTTAAATGGS AAAA 

3121 ACAAAACATGATTTTGTGCAATTAACAAAGCTACTGCAAGGAAAATAAAACACTTCTTGG 

3181 TAACAAAAAAAAAAAAAAAAAA 3202 

FIG. IB 



3/3 



COMPARISON OF AMINO ACID SEQUENCES 
BETWEEN HDGF-1 AND HDGF-2 



10 20 30 

MAAVSLRLGDLVWGKLGRYPPWPGKIVNPPKDLKKPRG 



MSRSNRQKEYKCGDLVFAKMKGYPHWPARIDEMPEAAVKSTA 



40 50 60 70 80 90 

KKCFFVKFFGTEDHAWIKVEQLKPYHAHKEEMIKINKGKRFQQAVDAVEEFLRRAKGKDQ 



NK-YQVFFFGTHETAFLGPKDLFPYEESKEKFGKPNKRKGFSEGLWEIEN 



100 110 120 130 140 150 

TSSroSSDDKNRRNSSEERSRPNSGDEKRKLSLSEGKVKMMGEGKKRVSSGSSERGSKS 

ASGYQSSQKKSCVEEPEPEPEAAEGDGDKK-GNAEGSSD- - -EEGKLVIDEPAKEKNEKG 

160 170 180 190 200 210 

PLKRAQEQSPRKRGRPPKDEKDLTIPESSTVKGMMAGPMA-AFKWQPTASEPVKDADPHF 



ALKRRAGDLLEDSPKRPKEAENPEGEEKEAATLEVERPLPMEVEKNSTPSEPGSGRGPPQ 

220 230 240 250 

HHFLLSQTEKPAVCYQAITKKLKICEDLLLPR 



EEEEEEDEEEEATKEDAEAPGIRDHESL 



FIG. * 2 



Nucleotide and Predicted Translation Product for Human Hepatoma Derived 

Growth Factor-Like Protein (HDGF-2) 



1 GAATTCGTGCTCTTAGGGTGGTTGGGTGGTAAGATGGCGGCTGTGAGTCTGCGGCTCGGC 

MAAVSLRLG 

6 1 GACTTGGTGTGGGGGAAACTCGGCCGATATCCTCCTTGGCCAGGAAAGATTGTTAATCCA 
DLVWGKLGRYPPWPGKIVNP 

121 C C AAAGG AC TTGAAGAAAC CTCGCGGAAAGAAATGC TTCTTTGTGAAATTTTTTGGAAC A 
PKDLKKPRGKKCFFVKFFGT 

181 GAAGAT C ATGC CTGGATCAAAGTGGAAC AGCTGAAGCC ATATCATGCTC ATAAAG AGGAA 
EDHAWI KVEQLKPYHAHKEE 

241 ATGATAAAAATTAACAAGGGTAAACGATTCCAGCAAGCGGTAGATGCTGTCGAAGAGTTC 
M I K I NKGKRFQQAVDAVEEF 

301 CTCAGGAGAGCCAAAGGGAAAGACCAGACGTCATCCCACAATTCTTCTGATGACAAGAAT 
LRRAKGKDQTSSHNSSDDKN 

3 61 C G AC G T AATTC CAG TGAGGAGAG AAGT AGGC C AAAC TC AGG TGATGAGAAGCGC AAAC TT 
RRNSSEERSRPNSGDEKRKL 

421 AGC C TG TC TG AAGGG AAGG TG AAG AAGAAC ATGGGAGAAGGAAAG AAGAGGG TG TC TTC A 
SLS EGKVKKNMGEGKKRV.SS 

481 GGCTCTTCAGAGAGAGGCTCCAAATCCCCTCTGAAAAGAGCCCAAGAGCAAAGTCCCCGG 
GSSERGSKS PLKRAQEQSPR 

541 AAGCGGGGTCGGCCCCC AAAGG ATGAGAAGGATCTCACCATCCCGGAGTCTAGTACCGTG 
KRGRPPKDEKDLTIPESSTV 

601 AAGGGGAT^IATGGCCC^ACCGATGGCCGCGTTTAAATGGCAGCCAACCGCAAGCGAGCCT 
KGMMAG PMAAFKWQPTAS EP 

661 GTTAAAGAT^CAGATCCTCATTTCCATCATTTCCTGCTAAGCCAAACAGAGAAGCCAGCT 
VKDADPHFHHFLLSQTEKPA 

721 GTCTGTTACCAGGCAATCACGAAGAAGTTGAAAATATGTGAAC^CCTCCTTCT^ 

VCYQAITKKLKICEDLLLPR 

7 81 TGAAGTGGGCAATGCAGCCAAGATGAT<3CT<^TCGTGAACAT^ 

841 GGCCACTATTGCCGAGGG<3CTGACCCTGGCCCAGGT<^CAGGCC^^ 

901 C TTGG AC ATC CTC AAT C AGGGAC AG TTGG C CAGCATC TTC C TGGAC CAGAAG TGC C AAAA 

961 TATCCTC^AAG<5AAACTTTAAGCCTC^TTTCTACCTGAAATACATTCAGAAGGATCTCCG 

1021 CTTAGCCATTGCGCTGGGTGATGCGGTCAACCATCCGACTCCC^^ 

1081 TGAGGTGTACAAAAGAGCCAAGGCGCT<X^CCAGTCTGAC^ 

1141 CCGAGCCTACATACACTAAGCTGTCGACACCCCGCCCI^CCCCTCCAATCCCCCCTCTG 

1201 ACCCCCTCTTCCTCACATiSGGGTCG^GGGCCTGGGAGTTCATTCTGGTACCAGCCCACCT 

1261 ATC TC C ATT TC C TTTT AT AC AG AC TTTGAG AC TTGC CATC AGCACAGCACAC AGCAGCAC 

1321 C C TTC C C C TGAGG TC GG TGGGG AGGGGACAAG TG TCAGCAGGATTGGC G TG TGGG AAAGC 

1381 TCTTGAGCTGGGC AC TXK3C CCC CCGGACGAGGTXM YT^TGTGT/TXLACACAC ACAC AC ACA 

1441 C AC AC AC AC AC AC AC AC AC AC AC AGGCTCTCGCCC CAGGATAGAAGCTGC C C AG AAACTG 



V. A- 7 



1501 CTGCCTGGCTTTTTTTCTTCCGAGCTTGTCTTATCTCAAACCCCTTCCAGTCAAGGAACT 

15 61 AGAATC AGC AAC GAGAG TTGGAAG C C TTC C C AC AGCTTC C C C CAGAGC G AAGAGGCTG T A 

1621 GTCATG T C C C C ATC C C C CAC TGGATTC C C T AC AAGGAGAGGC CTTGGGCC CAGATG AGC C 

1681 AGTACAGACTCCAGACAGAGGGGCCCTTG<3G<XrCCTCCAACCTCAGGTGATGAGCTGAGA 

1741 AAGATG TTC ACG TC T AAGC G TC C AG TGTGCACCC AGC GCTC CAT AGACGCCTTTGTG AAC 

18 01 TGAAAAG AG AC TGGC AGAGTC C CGAGAAG ATGGGGC C C TGGCTTTC CAGGGAG TGC AGC A 

18 61 AGC AGC CGGC C TGC AGGTGAGCATGGAGGC C CGGC C C TCAC CGC CTC GAAGC CATGC CC C 

1921 AGATGC CAC TGC CAC AGC GGGC GCTCGCTCCTCC CTAGGC TGTTTTAG T ATTTGG ATTTG 

1981 CATTCCATCCCTTGGGAGGGAGTCCTCAGGGCCACTAGTGATGAGCCAAGAGGAGTGGGG 

2041 GTTGGGGGCGCTCCTTTCTGTTTCCGTTAGGCCACAGACTCTTCACCTGGCTCTGACTTA 

2101 CCTCGGTCCCCTCCCAGTGGTCCCACCTTCTCCACCCTGCCCTGCCAAGTCCCCTGCATG 

2161 CCCACCGCTCTCCATCCTCC^TCCTCTCCCTCTTCCTCCCGTGGAGACAGTATTTCTTTC 

2221 TGTCTGTCCCTTTGGCCCAGjiCCCAGCCTGACCAACGATGAGCATTTCTTAGGCTCAGCT 

22 81 CTTGATACGGAAACGAGTGTCTTCACTCCAGCCAGCATCATGGTCTTCGGTGCTTCCCGG 

2341 GCCCGGGGTCTGTCGGGAGGGAAGAGAACTGGGCCTGACCTACCTGAACTGACTGGCCCT 

24 01 CCGAGGTGGGTCTGGGACATCCTAGAGGCCCTACATTTGTCCTTGGATAGGGGACCGGGG 

2 4 61 GGGGCTTGGAATGTTS GAAAAAAAAAAGTTAC CCAAGOGATGTCAGT/ITrTTT ATC CCTCT 

2521 GCATGGGTTGGATTTTCCAAJyATCATAATTTGCAGAAG 

2581 AT ATG T AATT AT AT AT AGGGTGGC C AC ACT AGGGC GGGGTCC TTC C C C C CTC AC AGC TTT 

2 641 GGC C CCT^TCAGAGATTAGAAACTGGGTT AGAGGATTGCAGAAGACGAGTGGGGGGAGGG 

27 01 CAGGGAAGATGCCTGTCGGGTTTTTAGC/ - *~ ^G TTC ATTTC AC TGGGATTTTGAAGCATTT 

27 61 CTGTCTGAAC AC AAAGCCTGTTCTAGTC C JGGCGGAACACACTGGGGGTGGGGGCGGGGG 

2821 AAGATGC GG T AATGAAAC C GG TT AGTCAATTTTG TC TT AAT ATTG TTGACAATTC TG T AA 

2 8 81 AG TTC CTTTTT ATGAAT ATTTC TGTTT AAGCT ATTTCAC C TTTCTTTTGAAATC CTTC C C 
2941 TTTTAAGGAGAAAATGTGACACTTTGTGAAAAAGC 

3001 C TTT AAAC C TTT AAATGAC AAAT C T AGG T AATT AAGG TTGTGAATTTTTATTTTTGC TTT 

3 061 G TTTTT AATG AAC ATTTGTC TTTCAGAAT AGGATTG TG TGAT AATG TTT AAATGG S AAAA 
3121 ACAAAACATGATTTTG TGC AATT AACAAAGCTACTGCAAGGAAA^ 

3181 TAACAAAAAAAAAAAAAAAAAA 32 02 





Comparis n f Amin Acid Sequences Between HDGF-1 and HDGF-2 



D 

OA 



I-* 



HDGF-2 
HDGF-1 

HDGF-2 
HDGF-1 

HDGF-2 
HDGF-1 

HDGF-2 
HDGF-1 

HDGF-2 
HDGF-1 



10 20 30 

MAAVSLRLGDLVWGKLGRYPPWPGKIVNPPKDLKKPRG 

||||::|: ||:||::| : |:: h : 
MSRSNRQKEYKCGDLVFAKMKGYPHWPARIDEMPEAAVKSTA 

40 50 60 70 80 90 

KKCFFVTCFFGTEDHAWIKV^QLKPYHAHKEEMIKINKGKRFQQAVDAVEEFIJ^RAKGKDQ 

= 1 : I llll- I- : = l II- II- Mill = = : =:|= = = = 

NK-YQVFFFGTHETAFLGPKDLFPYEESKEKFGKPNKRKGFSEGLWEIEN NPTVK 

100 110 120 130 140 150 
TS SHNSSDDKNKRNS SEERS RPNSGDEKRKLSLSEGKVKKNMGEGKKRVSSGS S ERG SKS 
: | : : : i i : : i : : : : | : : : : j j : : : j : : | j : : : \ \ j : : : : : j : : : j : 
ASG YQS S QKKS CVEE P E P E P EAAEGDGDKK -GNAEG S SD EEGKL VI DE P AKEKNEKG 



160 170 180 190 200 210 

PLKPAQEQSPRKRGRPPKDEKDLTIPESSTVKGMMAGPMA-AFKWQPTASEPVKDADPHF 
:||| :: ::||:::: : [::::: :: | :::::: | : | | | ::: | : 

ALKRRAGDLLEDSPKRPKEAENPEGEEKEAATLEVERPLPMEVEKNSTPSEPGSGRGPPQ 

220 230 240 250 

HHFLLSQTEKPAVCYQAITKKLKICEDLLLPR 

EEEEEEDEEEEATKEDAEAPG I RDHES L 



